MODEL FOR MAGNETOELASTIC INTERACTIONS IN CHROMIUM AND ITS AFM ALLOYS
Abstract. -A theoretical model for the ultrasonic attenuation and elastic constants in chromium and its alloys, near the Neel transition is proposed. The model is based on the thermodynamics of a magnetic system under applied acoustic field. The calculated attenuation and longitudinal elastic constant show a good agreement with the experimental values.
The peculiar itinerant incommensurate antiferromagnetic (AFM) state in chromium and its dilute alloys have an extensive literature on experimental and theoretical aspects, however, many basic questions still remain unresolved [I] .
At present, none of the available theories explain the observed ultrasonic attenuation near the Neel temperature, neither for chromium nor for its alloys. It is the aim of this paper to propose a model with a simple mechanism which describes resonably well, not only the ultrasonic attenuation, but also the elastic constant. Experimental data is shown for chromium, Cr-0,67 % V and Cr-1,5 % V samples. (2) for temperatures between 123 K and 311 K. wo The magnetic structure consists of domains of the type (Qi, Sj) , where Qi = (27r / a) (1 f 6) is a wave vector perpendicular to the spin directions Sj and parallel to the cube axis.
Ultrasonic studies [2, 31 revealed that only longitudinal stress waves parallel to Q are significantly affected by the magnetoelastic coupling around TN. Therefore, we consider only one dimensional interaction [4] between the elastic deformation and the AFM-SDW system.
From a macroscopic thermodynamical point of view, we propose a mechanism which takes into account the interaction of an ultrasonic longitudinal stress plane wave with the SDW based on the steps: i) the perturbing elastic wave modulates the magnetic ordering, i.e., the ultrasound modulates the staggered magnetic field (H) and its correspondent magnetization (M) at temperatures close to TN ; ii) the constitutive equations for the stress, a (E, H) , and magnetization, (XI the to TN. The next step is to define a proper scale which would convert ( r ) on a Kelvin scale. This was done assuming that the local field (H) would be proportional to IT -TNI , close to TN. Once the temperature scale is found, the velocity is calculated by using the same parameters. The experimental values show deviations as T gets away from TN, because the proposed mechanism is good only within limits where the stress wave can modulate the magnetic order. Table I shows the fitting parameters wo and w, with TN for chromium and alloys.
It is worth notice that wo is the most sensitive parameter indicating that the diffusion coefficient D is the contribution which dominates the behaviour close to TN. It is striking that from D = 2 x.10~ m2/s for Cr the diffusion coefficient drops to 12,3 m2/s for the alloy 0,67 % V. This can be explained by pinning effects due to the vanadium random distribution. The latter increase on D for larger vanadium concentration is attributed to the lower temperature where TN occurs.
In conclusion, we have proposed a simple mechanism which describes both ultrasonic attenuation and elastic constants for chromium and its antiferromagnetic alloys .
An estimate of the behaviour of attenuation and elastic constant for other compositions can be made by interpolation of wo and w,. The authors wish to thank the financial support of brazilian agencies CNPq and FAPESP.
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